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Return loss of conical monopole antenna linear tapered line 
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Abstract:  A conical monopole antenna with linear tapered line was proposed. The 
characteristic impedance of the antenna changes from 50Ωto the free space impedance 
linealy. This antenna is a radiator of impulsive electromagnetic wave. The purpose is a 
radiation of the impulsive electromagnetic wave by the high voltage discharge. Therefore, 
the antenna can be formed the discharging electrode on the feeding point , endure the 
high voltage, and be broadband. As a result of experiment, return loss was less than 
-10dB from 1.8GHz to 9GHz 
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3.1 TDR ᐃ 
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ᅽ್ࢆ,᫬㛫㡿ᇦ࡛ࡳࡿࡇ࡜ࡀ࡛ࡁࡿ. 
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࡚ Fig. 8ࡢࡢࡼ࠺࡟,࢔ࣥࢸࢼࡢ⤥㟁Ⅼ(input)
࠿ࡽඛ➃(aperture)ࡲ࡛,≉ᛶ࢖ࣥࣆ࣮ࢲࣥࢫ
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ଵǡ ଶ࠾࠸࡚ଶ,...୬࠾࠸࡚୬࡞࡝ࡢࡼ࠺࡟ฟ࡚
ࡃࡿ(Fig. 8).ࡑࡢࡓࡵ,Fig.11ࡢከ㔜཯ᑕࢆྵࢇ
ࡔ⤖ᯝ࠿ࡽ㏫⟬ࡍࡿࡇ࡜࡟ࡼࡗ࡚,ᐇ㝿࡟࢔ࣥ
ࢸࢼࡀࡢ≉ᛶ࢖ࣥࣆ࣮ࢲࣥࢫศᕸࢆồࡵࡿࡇ
࡜ࡀ࡛ࡁࡿ.ࡑࡢ⤖ᯝࢆ Fig. 9࡟♧ࡍ. 
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 ᐇ ್ࡶ࿘Ἴᩘ㛫㝸ࡀ⣙ Ἴ㛗࡛⥺㊰㛗࡟
౫Ꮡࡋ࡚࠸ࡿࡀVSWRࡣ 1.8GHz࠿ࡽ 2௨ୗ
࡜࡞ࡗ࡚࠸ࡿ. 
 ィ⟬್࡜ᐇ ್࡟ⱝᖸࡢᕪࡀ⏕ࡌࡓ⌮⏤ࡣ
ࡲࡎ Fig.10ࡢィ⟬್ࡢሙྜ,ᘧ(3)࠿ࡽ᫂ࡽ࠿࡞
ࡼ࠺࡟,ከ㔜཯ᑕࢆ⪃៖ࡋ࡚࠸࡞࠸ࡇ࡜,᏶඲ᑟ
య࡜ࡋ࡚ᢅࡗ࡚࠸ࡿࡓࡵ࡜⪃࠼ࡽࢀ,ࡑࢀ࡟ᑐ
ࡋ࡚ Fig.11 ࡢᐇ ್ࡢሙྜ,Fig.7 ࡢ⤥㟁Ⅼ
(input)࡛ࡢࢃࡎ࠿࡞཯ᑕ(୙ᆒ୍⥺㊰ࡢሙྜࢃ
ࡎ࠿࡞཯ᑕࡀ,⥺㊰඲యࡢ࿘Ἴᩘ≉ᛶ࡟኱ࡁ࡞
ᙳ㡪ࢆ୚࠼ࡿ),⥺㊰ࡀ᏶඲ᑟయ࡛ࡣ࡞࠸,࢔࣮
ࢫᯈࡀ᭷㝈኱,࡞࡝ࡀ⪃࠼ࡽࢀࡿ. 
 
3.3 ཯ᑕῶ⾶㔞ࡢ ᐃ 
 ᮏ◊✲ࡢ┠ⓗࡣ,࠶ࡿ≉ᐃࡢ㏻ಙ࢔ࣥࢸࢼ࡛
ࡣ࡞ࡃ,ࡼࡾከࡃᨺᑕࡍࡿᨺᑕჾ࡛࠶ࡿࡢ࡛,ࡑ
ࡢᨺᑕ㔞ࢆ཯ᑕῶ⾶㔞᳨࡛ウࡍࡿ. 
  ᐃࡋࡓ཯ᑕῶ⾶㔞ࢆ Fig.12࡟♧ࡍ. 
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Fig.10 ィ⟬䛻䜘䜛䝸䝙䜰䝔䞊䝟⥺㊰ᆺ䝁䝙䜹䝹 
䝰䝜䝫䞊䝹䜰䞁䝔䝘䛾 VSWR 
Fig.11 ᐇ 䛻䜘䜛䝸䝙䜰䝔䞊䝟⥺㊰ᆺ䝁䝙䜹
䝹䝰䝜䝫䞊䝹䜰䞁䝔䝘䛾 VSWR 
Fig.12 䝸䝙䜰䝔䞊䝟⥺㊰ᆺ䝁䝙䜹䝹 
䝰䝜䝫䞊䝹䜰䞁䝔䝘䛾཯ᑕῶ⾶㔞 
 
                           
 ཯ᑕῶ⾶㔞ࡣ 1.8GHz ௨ୖ࡟࠾࠸࡚-10dB
௨ୗ࡛࠶ࡗࡓࡲࡓ࿘Ἴᩘ㛫㝸ࡀ⣙ 1/2 Ἴ㛗࡛
⥺㊰㛗࡟౫Ꮡࡋ࡚࠸ࡿࡇ࡜ࡀศ࠿ࡿ 
 ࡓ࡜࠼ࡤᕷ㈍ࡢࣂ࢖ࢥࢽ࢝ࣝ࢔ࣥࢸࢼࡢሙ
ྜVSWR൑ ʹǤͺ,཯ᑕῶ⾶㔞൑-6dB ࡛࠶ࡿࡢ࡛,
ࡑࢀ࡜ẚ㍑ࡋࡓሙྜ,ᨺᑕ㔞ࡣከ࠸࡜࠸࠼ࡿ.ࡔ
ࡓ,ᮏ◊✲ࡢ┠ⓗࡣ,㏻ಙ⏝࢔ࣥࢸࢼ࡛ࡣ࡞ࡃ, 
୙ᆒ୍ఏ㏦⥺㊰ᵓ㐀ࢆࡶࡘ࢔ࣥࢸࢼ࡜ࡋ࡚ࡇ
ࡢ࢔ࣥࢸࢼࢆᥦ᱌ࡋ,ᑗ᮶ⓗ࡟ ESD࡟క࠺ᨺᑕ
㔞ࢆᢕᥱࡍࡿࡇ࡜࡟࠶ࡿࡓࡵ,ᚑ᮶ࡢᢏ⾡࡜ࡣ
༢⣧࡟ẚ㍑࡛ࡁ࡞࠸࡜ᛮࢃࢀࡿࡇ࡜࠿ࡽ,ࡼࡾ
ከࡃᨺᑕࡍࡿᨺᑕჾ࡜࠸࠺⾲⌧࡜ࡋࡓ. 

⤖ㄽ࡜௒ᚋࡢᒎ㛤
 䝸䝙䜰䝔䞊䝟⥺㊰ᆺ䝁䝙䜹䝹䝰䝜䝫䞊䝹䜰䞁䝔
䝘䛾 TDR 䛾⤖ᯝ䛿,≉ᛶ䜲䞁䝢䞊䝎䞁䝇䛜タィ䜘
䜚ప䛔್䛸䛺䛳䛯䛜,┤⥺ⓗ䛻䛺䜛䛣䛸䛜ศ䛛䛳䛯.
䛣䜜䛿䜰䞁䝔䝘ᨺᑕ䛻䜘䜚㟁ᅽ䛜ୗ䛜䜛䛣䛸
䛸,VSWR 䛛䜙ぢ䜙䜜䜛䜘䛖䛻,୙ᆒ୍ఏ㏦⥺㊰ᆺ
䜰䞁䝔䝘䛷䛒䜛䛯䜑,䜰䞁䝔䝘㛗䛾 1/2Ἴ㛗௨ୗࡢ
࿘Ἴᩘᖏ࡛ࡣ୙ᆒ୍ఏ㏦⥺㊰࡜ࡋ࡚ືసࡋ࡞
࠸ࡇ࡜ࡀ࠶ࡆࡽࢀࡿࡑࡇ࡛௒ᚋࡣ1/2 Ἴ㛗ࡼ
ࡾ௨ୗࡢ࿘Ἴᩘᖏࢆ࢝ࢵࢺࡋࡓTDRࡢ ᐃࢆ
⪃៖ࡋࡓ ᐃࢆ᳨ウࡋ࡚࠸ࡿ.ࡲࡓ࿘Ἴᩘࡀ㧗
ࡃ࡞ࡿ࡯࡝,VSWR ࡀపࡃ࡞ࡿ.ࡇࢀࡣ,≉ᛶ࢖
ࣥࣆ࣮ࢲࣥࢫศᕸࡀ୙ᆒ୍࡛࠶ࡿఏ㏦⥺㊰ᆺ
ࡢ࢔ࣥࢸࢼࡢ≉ᚩ࡛࠶ࡿࡀ,ᐇ ࡢ VSWRࡣ⤥
㟁Ⅼࡢᙳ㡪ࢆ኱ࡁࡃཷࡅࡿࡢ࡛,⤥㟁ⅬࢆᨵⰋ
ࡍࡿᚲせࡀ࠶ࡿ. 
 ௒ᅇࡢ䝸䝙䜰䝔䞊䝟⥺㊰ᆺ䝁䝙䜹䝹䝰䝜䝫䞊䝹
䜰䞁䝔䝘䛿≉ᛶ䜲䞁䝢䞊䝎䞁䝇䛜┤⥺≧䛸䛺䜛䜰䞁
䝔䝘䛷䛒䜛䛜,௒ᚋ䛿ᣦᩘ㛵ᩘ䜔䝠䝹㛵ᩘ䛾䜘䛖䛺
≉ᛶ䜲䞁䝢䞊䝎䞁䝇䛾ኚ໬䛻䝞䝸䜶䞊䝅䝵䞁䜢ቑ䜔
䛧䛯䜰䞁䝔䝘䛾ヨసタィ䜢᳨ウ䛧,䛭䛾䜰䞁䝔䝘䛾
฼ᚓ䜔ᣦྥᛶ䜢 ᐃ䜢⾜䛖ணᐃ䛷䛒䜛. 
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